Functional conservation of PAS-LuxR transcriptional regulators in polyene macrolide biosynthesis.
Control of polyene macrolide production in Streptomyces natalensis is mediated by the PAS-LuxR transcriptional activator PimM. Expression of target genes in this strain is positively regulated by binding of the regulator to 14-nucleotide sites showing dyad symmetry, and overlapping the -35 element of each promoter. These sequences have been found in the upstream regions of genes belonging to different polyene biosynthetic gene clusters. All the sequences in the amphotericin, nystatin, and filipin clusters were cloned and the binding of PimM to all of them has been shown by electrophoretic mobility shift assays. The precise binding regions were investigated by DNaseI protection studies. Results indicated that PAS-luxR regulators share the same regulatory pattern in different polyene-producing strains, these genes being responsible for polyketide chain construction, and when available, the genes for sugar dehydration and attachment, and the ABC transporters, the targets for regulation. Information content analysis of the 24 sequences protected in target promoters was used to refine the information-based model of the binding site. This site now spans 16 nucleotides and adjusts to the consensus CTVGGGAWWTCCCBAG. Gene complementation of S. natalensis ΔpimM with a single copy of heterologous regulators of the PAS/LuxR class integrated into the chromosome, such as amphRIV, nysRIV, or pteF, restored antifungal production, thus proving the functional conservation of these regulators. Introduction of a single copy of pimM into the amphotericin producing strain Streptomyces nodosus, or into the filipin producing strain S. avermitilis, boosted the production of both polyenes, thus indicating that the expression of the PAS-LuxR regulator constitutes a bottleneck in the biosynthesis of the antifungal, and also that these regulators are fully exchangeable. This work is the first report of a general mechanism regulating polyene production.